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Project Report 
A. Location 

This project is located in Millbridge and Gouldsboro Townships at the Petit Manan National 
Wildlife Refuge. 

B. Scope 

1. Purpose 

The purpose of this project was to provide accurate orthometric heights on geodetic control 
monuments to aid in monitoring salt marshes at the National Wildlife Refuges at the 
Moosehorn NWR. 

2. Specifications 

2nd Order Class 2 specifications were followed during the execution of this project. 

3. Monumentation 

Two methods of monumentation were utilized for permanent monumentation on this project. 

Brass disk set in drill hole of massive boulders or rock outcrops. 

Aluminum rods driven to refusal with a 6” PVC sleeve filled with washed sand with an 
aluminum cap.  PVC sleeve is covered with a 5” logo cover.  The sleeve is encased in 
concrete. 

The specifications for setting the monuments are best described in Attachments 7 through 9 
of the “General Guidance and Specifications for Aeronautical Surveys Volume A,” located at 
http://www.ngs.noaa.gov/AERO/aerospecs.htm#FAA405. 
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C. Instrumentation 

The following electronic digital levels were utilized on this project: 

Make  Model  Serial # 
---------------------------------------------------- 
Leica  DNA03 347180 

 

The following leveling rods were used on the project: 

-------------------------------------------- 
Leica  INVAR 64502 
Leica  INVAR 64505 
 

The following GPS receivers were used on the project: 
-------------------------------------------- 
CHC   X90 OPUS 38718_15 
CHC  X90 OPUS 38718_12 
Leica  GS 15  1509721 
Leica  GS 15  1509758  

The following software programs were used on this project: 
-------------------------------------------- 
NGS WinDesc version 5.00.37 
NGS Translev version 4.17.23 
Leica Geo Office  
X9x Download (B9163) 

 
D. Procedures 

1. Reconnaissance 

Reconnaissance began in the office utilizing National Geodetic Survey Data Explorer (See 
http://geodesy.noaa.gov/NGSDataExplorer/). The database and software allows the user to easily 
search an area for possible existing bench marks to serve as starting reference points. Once several 
bench marks that match the specifications outlined in the Scope of Work were identified, a field 
reconnaissance was performed. The reconnaissance comprised of a site visit with US Fish and Wildlife, 
where staff was met in the field to locate desirable locations for the new Bench Marks. Two Refuge 
sites were chosen, one on a rock outcrop in a salt marsh Northwest of Stoerhs Way in the Township of 
Millbridge and one next to a beaver pond at the end of Old Country Road in the Township of 
Gouldsboro.  Two existing NGS bench marks were recovered at the Millbridge area site, TIDAL 2 STA 
7 (PD0350) and TIDAL 3 STA 7 (PD0353).  Two existing NGS bench marks were recovered at the 
Gouldsboro area site, F 169 (PE0205) and Q 69 (PE0204).  Check runs were performed between 
TIDAL 2 STA 7 (PD0350) and TIDAL 3 STA 7 (PD0353) also F 169 (PE0205) and Q 69 (PE0204);  
checked within specifications. 

2. Setting Monuments 

Massive boulders or rock outcrops are preferred for setting permanent monuments, when 
these are not available massive concrete structures are utilized. Where areas that are void of 
bridges and ledge outcrops then aluminum rods driven to refusal are set with a 6” PVC sleeve 
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filled with washed sand with an aluminum cap is utilized. The PVC sleeve is capped with a 5” 
logo cover and the sleeve is encased in concrete on the surface. 

At the Millbridge site, a brass disk set in drill hole was set in a massive rock outcrop. 

At the Gouldsboro site, an aluminum rod was set in the ground next to a beaver pond. 

3. Horizontal Position Data 

Project Scope requires the establishment of horizontal location data on the new monuments. 
This requirement was satisfied through a minimum 4 hour GPS observation that was 
performed on the Millbridge and Gouldsboro monuments. The collected data was submitted to 
NGS using OPUS STATIC data reduction, which provided a horizontal location sufficient to 
meets the needs outlined in the Scope of Work.   

4. Leveling Plan  

a. Upon completion of the reconnaissance and setting of the new monuments, a proposed 
leveling plan was compiled based on protocols established by NGS for Second Order, 
Class 2 Geodetic Leveling. Each plan was reviewed by NGS Advisor Daniel Martin for 
correct procedures and approved prior to starting the leveling phase. 

b. All existing monuments and new monuments were entered into NGS’s WinDesk software 
program and assigned SSN numbers. These numbers are used to identify each point and 
placed in a reference file. That file was integrated into the database while performing the 
level runs and is necessary for data review and reduction when processed through NGS’s 
Translev software.  

5. Leveling Procedure 

a. Petit Manan NWR “Millbridge” (L28260_1) 

Leveling was started by performing a check run between TIDAL 2 STA 7 (PD0350) and TIDAL 
3 STA 7 (PD0353), the difference between the published elevation and the leveled elevation 
was 1.90 millimeters.  The allowable difference was 2.53 millimeters.  Then a double run level 
run was performed between TIDAL 2 STA 7 (PD0350) and Intermediate point 216.  Then a 
double run level run was performed between Intermediate point 216 and MILLBRIDGE. 

Subsequently after all the leveling data was processed and compared with the OPUS derived 
values a difference of 0.925 meters was found. The differential between OPUS and leveling 
was also compared for the Intermediate  point 216 which also yielded a very similar value of 
0.927 meters. Therefore due to the closeness of the 2 existing benchmark stations and the 
strength of the OPUS observations the values based on the OPUS 24 hours will be held. 

b. Petit Manan NWR “Gouldsboro” (L28260_2) 

Leveling was started by performing a check run between F 169 (PE0205) and Q 69 (PE0204), 
the difference between the published elevation and the leveled elevation was 0.85 millimeters.  
The allowable difference was 9.02 millimeters.  Then a double run level run was performed 
between Q 69 (PE0204) and GOULDSBORO. 
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6. Computations and submission to NGS publishing 
 
L28260_1, Maine Coastal Islands NWR Benchmarks, Error and warnings encountered: 

All error and warnings were removed from the description file and the lvl file.  

Errors encountered in the .hgz file include; 

--(WARNING) Line 2 Leave the part number blank if there is only one part to  

      the project.   

--(WARNING) Line 14 Number of set-ups exceeds 40.   

--(WARNING) Line 14 Field distance (2.65 km) exceeds distance computed 

      from Lat/Lon (1.31 km) by more than 0.50 km.   

--(WARNING) Line 16 Number of set-ups exceeds 40.  

--(WARNING) Line 16 Field distance (2.64 km) exceeds distance computed 

      from Lat/Lon (1.31 km) by more than 0.50 km.  

This is part one of a two part project with rough terrain that caused short setup distances and 
indirect routes.  This is further outlined in the following statistics. 

--(ERROR) Line 18 Record(s) not in chronological order.   

All times and dates were in order, based on a thorough review of the lvl. Files. Correction of 
this error could not be ascertained.  

L28260_2, Maine Coastal Islands NWR Benchmarks, Error and warnings encountered: 

All error and warnings were removed from the description file and the lvl file.  

No errors were encountered in the .hgz file. 
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E. Statistics 

 L28260_1 Millbridge Refuge Site 

Total No. Runnings:    5 
Total Distance (km):   7.43 
Avg Running Dist (km): 1.49 
Avg Sight Dist (m):    18.6 
Total Time (Hr.):      11.8 
Total Time (Days):     2 
Setups/Hour:           17 
Kilometers/Hour:       0.63 
Kilometers/Day:        3.7 

 
L28260_2 Gouldsboro Refuge Site 

Total No. Runnings:    3 
Total Distance (km):   3.58 
Avg Running Dist (km): 1.19 
Avg Sight Dist (m):    24.9 
Total Time (Hr.):      3.9 
Total Time (Days):     1 
Setups/Hour:           19 
Kilometers/Hour:       0.93 
Kilometers/Day:        3.6 
 

F. Status 

The reduced data will be submitted to NGS for review and approval in to the National Geodetic 
Data Base and published within the NGS Integrated Data Base, (IDB). 

 

Final NAVD 88 Elevations and NAD 83 OPUS Derived Horizontal Location 

L28260_1 Millbridge Site  

2.040m Pending NGS 

N44°29’46.85382” W67°51’49.74753” 

L28260_2 Gouldsboro Site  

11.41583m Pending NGS 

N44°29’08.94175” W68°03’34.8665” 
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OPUS Solutions 

  

 
  

Millbridge Precise OPUS 
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Millbridge  Closeup  

  

Millbridge  Tripod  Height  
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Millbridge  Horizon  
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Intermediate 216 Precise OPUS 
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Intermediate  216  Close  Up  

  

Intermediate  216  Tripod  Height  
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Intermediate  216  Horizon  
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Gouldsboro Precise OPUS 
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Gouldsboro  Close  Up  

    

Gouldsboro  Tripod  Height  
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Gouldsboro  Horizon  
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Recovered Stations 
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Tidal  2  Sta  7  Close  Up    

    

Tidal  2  Sta  7  Tripod  Height    
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Tidal  2  Sta  7  Horizon    
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Tidal  3  Sta  7  Close  Up    

    

Tidal  3  Sta  7  Tripod  Height  
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Tidal  3  Sta  7  Horizon  
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F  169  Closeup    

  
  

F  169  Tripod  Height  
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F  169  Horizon  
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